Polycrystalline silicon nanowires are synthesized using a classical fabrication method commonly used in microelectronic industry: the sidewall spacer formation technique. Assets of this technological process rest on low cost lithographic tools use, classical silicon planar technology compatibility and the possibility to get by direct patterning numerous parallel nanowires with precise location on the substrate. Grounded and suspended polycrystalline silicon nanowires with a curvature radius as low as 150nm are integrated into resistors and used as gas (ammonia) sensors. Results show potential use of these nanowires for charged chemical species detection with an increase of the sensitivity with the increase of SiNWs exchange surface with the environment.
INTRODUCTION
Semiconducting nanowires are currently attracting much attention as promising components for future nanoelectronic devices such as nanowire field effect transistors [1] , photonic and optoelectronic devices [2] , and as chemical or biological sensors [3] [4] [5] . As their surface can be sensitive to charged species combined with their high surface to volume ratio, SiNWs can be prepared by one of two approaches, "top-down" and "bottom up". In a bottom up strategy the individual base elements (atoms, molecules…) of the system are linked together to form larger subsystems. Synthesis methods most developed are layer-by-layer self assembly [6] , Vapor Liquid Solid (VLS) and Solid Liquid Solid (SLS) growth techniques [7, 8] , and use of matrix template [9] . The main drawbacks of these synthesis methods for a 3 D integration are the difficulty in control of size and positioning of the nanowires. In this case, nanowires need to be selectively collected and manipulated to be assembled in a planar layout.
The "top down" approach starts from bulk materials and scales down the patterned areas. In this way, several advanced nanopatterning techniques were developed such as e-beam [10] , atomic force microscopy (AFM) [11, 12] , deep UV [13] and nanoimprint lithographies [14, 15] , to obtain SiNWs. The main drawbacks of these advanced lithographic tools with nanometer size resolution rest on the high cost generated, and more generally the low throughput capability unsuitable with mass production.
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In this study, we present a direct patterning technique to get SiNWs planar arrays by conventional optical lithography, compatible with the existing planar CMOS silicon technology.
Such SiNWs are promising active building blocks for gas (ammonia) sensors.
EXPERIMENTAL DETAILS
.
Spacer polycristalline SiNWs fabrication
The key fabrication steps of the polycrystalline silicon NWS are illustrated in figure 1 . At first, a dielectric film A is deposited and patterned into islands by conventional UV lithography.
Then, a polycrystalline silicon layer is deposited by low pressure chemical vapor deposition (LPCVD) technique and plasma etched by anisotropic reactive ion etching (RIE). Accurate
control of the polycrystalline silicon layer RIE rate leads to the formation of nanometric size sidewall spacers that can be used as nanowires. The feasibility of these polyscrystalline silicon NWs with curvature radius as low as 50 nm was previously demonstrated [16] . This method allows the fabrication of parallel SiNWs network
SiNWs based devices fabrication
Two types of devices used as gas (ammonia) sensors are fabricated as illustrated schematically in figure 2: grounded or suspended SiNWs based resistors. For each type of resistor, the fabrication of spacer polycrystalline SiNWs follows step described in the figure 1.
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Next, a highly in-situ doped polycrystalline silicon layer is deposited by LPCVD technique at 550°C in the amorphous state and crystallized by thermal annealing at 600°C and patterned by At first, a flow of nitrogen is injected continuously into the chamber and the current measurement as a function of time is started. After the current stabilizes, a flow of ammonia is injected with the chosen ratio of NH 3 /N 2 . After a certain period of time exposure, the gases injection is cut off. Then, the mixture gas of NH 3 /N 2 is evacuated to get back to the environment at the initial state. During the whole period of measurement, the mixture of gas NH 3 /N 2 is exchanged all the time whereas the concentration of the gases is constant. This means that the dynamic protocol is suitable to detect a certain concentration of gases flowing through a fixed space.
The potential use of SiNWs as sensitive units to ammonia detection is checked by measuring the detector response, S g , defined as:
where R (I) and R g (I g ) are the resistance (current) values for devices under nitrogen and reactive ambient respectively. Figure 3 shows SEM pictures of grounded and suspended polycrystalline silicon nanowires with a 100nm curvature radius. Thanks to an accurate control of the etching rate of the polysilicon waste, the sidewall spacer formation method allows fabrication of SiNWs array network. These results highlight the feasibility of this technological step with a precise control on size, orientation and good mechanical robustness for the suspended polycrystalline SiNWs. In addition, thanks to silicon surface functionalization possibilities, such results offer a great potential for further developments of integrated SiNWs based (bio)chemical sensors .
DISCUSSION
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